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(54) DRIVING CIRCUrr FOR UQUID CRYSTAL DISPLAY DEVICE 
(57)Abstract: 

PURPOSE: To provide the driving circuit of a liquid crystal display device in which charge is 
accumulated enough with respect to a liquid crystal cell on the non-display part of a picture 
caused from the difference between the picture screen size of a liquid crystal display panel and a 
picture data size even when picture data constituted of smaller line number than display line 
number is displayed as to the driving circuit of an active matrix display device. 
CONSTrrUTIGN: The active matrix type liquid crystal display panel 1. a scanning driver 2 driving 
the gate buses 12-1 to 12-M of the liquid crystal display panel 1, and a data driver 3 driving the 
data buses 1 3-1 to 1 3-N of the liquid crystal display panel 1 are provided. The scanning driver 2 
and the data driver 3 drive the non-display area of the picture data through interiaced driving 
when the picture data having smaller horizontal line number than horizontal scanning line number 
of the liquid crystal display panel 1 is displayed. 
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A. Relevance of the above-identified Document 

This document has relevance to claims 1 and 6 of the 
present application. 

B. Translation of the Relevant Passages of the Document 

See the attached English Abstract. 
[EMBODIMENT] 
[0037] 

For explaining the operation of the present embodiment, 
discussed here is a case where image data of 400 dots x 680 dots is 
displayed on the liquid crystal display psmel 1 of 480 dots 540 dots, 
for example. It is supposed that the specification of the display 
image data is, as shown in Figures 3(1) and 3(2), such that: the 
horizontal synchronization signal DHsync is transmitted, as data for 
one frame (in one period of the vertical synchronization signal 
Vsync), as follows: blank data Bl is transmitted only in 24 periods; 
then, image data A is transmitted in 400 periods; and, blank data 
B2 is transmitted in 16 periods. 

[0038] 

Moreover, it is supposed that, as shown in Figure 3(3), the 

image data of Figure 3(1) is displayed on the liquid crystal display 
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panel 1 as follows: a region of 40 horizontal lines from the top is a 
non-display region Dl (the blank data is displayed thereon); a 
region of the following 400 horizontal lines is an image data display 
region C; and a region of further following 40 horizontal lines is a 
non-display region D2. 
[0039] 

With respect to such display image data, the driving circuit 
of the liquid crystal display apparatus of the present embodiment 
drives, by interlace drive, the non-display region in which the image 
data is not displayed, in case where the number of horizontal lines 
of the image data is less than the number of the horizontal scanning 
lines of the liquid crystal display panel 1 . 

[0040] 

In the present embodiment, the data portion A of the image 
data is displayed on the display region C of the liquid crystal display 
panel 1 with the horizontal synchronization (the horizontal 
synchronization signal Hsync = DHsync). However, the blank 
portions Bl and B2 of the image data is displayed in the 
non-display regions Dl and D2 in the timing shown in Figure 4. 

[0041] 

In short, the driving is carried out with such frequency and 
phase of the horizontal scanning in the non-display region D 1 or D2 
that are so adjusted that the. vertical synchronization of the image 
data and the vertical synchronization of the liquid crystal panel 1 
match with each other in the period of the blank portion B 1 or B2 of 



Tokukaihei 5-188885 
Page 3 

tiie image data. However, if the frequency of the horizontal 
synchronization signal Hsync of the portion of the non-display 
regions Dl and D2 becomes too fast, there is no enough time for 
charging, with the data voltage data, the liquid ciystal cell. 
Therefore, the driving of the non-display regions D 1 and D2 displays 
one line (jth line) in a period of two cycle of the conventional 
horizontal synchronization signal Hsync', then displays line next 
but one (j+2th line) skipping the next line. After one frame is 
displayed, the lines skipped in the previous frame is displayed in 
the next frame, while the lines displayed are skipped. 
[0042] 

Note that, as a modification of the present embodiment, such 
arrangement is also applicable that certain lines are displayed and 
other lines are skipped, without alternatively displaying certain lines 
and skipping other lines per frame. 
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